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d. Conduction current, due to the downward flow of one set of ions, usually the positive, and the simultaneous upward flow of the other in response to the vertical potential gradient. The density of this current, or strength per square centimeter cross-section, may be computed from the potential gradient and the conductivity, or, with suitable apparatus, may be measured directly. The average value of this conduction current is of the order of 2 X 10~16 ampere per square centimeter of, apparently, the entire surface of the earth. It generally is less during the day than at night, and less in summer than winter; but always of such value that the sum total of the current for the entire earth is roughly 1000 amperes, sufficient to carry off the entire charge of the earth, 45 X 104 coulombs, in 7.5 minutes if it were not continuously replenished. How this constant current, always, on the whole, in the same direction, is maintained—how the earth can so rapidly discharge and, yet, forever be equally charged, like a cataract always falling but never running dry— is the present most urgent problem of atmospheric electricity.
RADIOACTIVE CONTENT OF THE ATMOSPHERE
The first evidence that the atmosphere normally contains one or more radioactive substances was obtained in 1900, when Geitel1 and C. T. R. Wilson,2 independently, found that an insulated electrified conductor gradually loses its charge even when inside a closed vessel. Later Elster and Geitel3 showed that a bare wire exposed to the air and charged negatively to a high voltage, gradually becomes coated with radioactive material. In 1904, Bumstead4 showed that the radioactive substance of the atmosphere consists essentially of radium and thorium emanations, which, it is now known, occur in widely varying proportions. On the average, however, they appear to produce about the same amount of ionization, that is, near the surface and over land, roughly 2 ions each, of each sign, per cubic centimeter per second.
The emanations, which are heavy, radioactive gases, are several fold more abundant in mines and cellars than in the open, and, obviously, get into the atmosphere by diffusion from the earth where they are generated by the spontaneous decomposition of radium and thorium. They may be absorbed from a known volume of air by cocoanut charcoal, liquified by low temperatures ( — 150° C. or lower), or caught up by a conductor charged to .a high negative potential. In any case the nature of the deposit can be determined from the decay curve, from which, together with the saturation current and the volume of air used, the
lPhys.Zeit., 2; 116, 1900. 2Proc. Camb. Phil Soc., 2; 52, 1900. sPhys.Zeit., 2; 590, 1901. 4 Am. J. Sci., 18; 1, 1904.

